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s M T (magnetization transfer)/^* **Jffi bt IfiiftE ( * fc liJ&M) t 
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S»Sl«W>f (MR I) #««*£Ea»ttfc«8M*0)lSi 

O £ . MTJft* (MTC(magnetization transfer contrast 0? B! 

J . TfcS^frf&IB^S, 050, 6099 (Magnetization Transfer 



mi 

•OS ■• 
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Q20 Contrast and Proton Relaxation and Use thereof in Magnetic 
Resonance Imaging)"? $tll cf tl,"C 5 o 

MT^S©Sf^?{ix "Forsen & Hoffman" \Z JS& 5 S T (saturation 
transfer) CD Sf 5? (Forsen et al., Journal of Chemical Physics, 
VoL39(ll). pp.2892-2901(l963))«£#gUT& >K 

25 UTco^* tf B fc^tsa^fcORB^T-n h > fsj ± co <b ^ ft 2c 

& (chemical exchange) 43 «£ V/ ft tt £^*iS#J (cross relaxation) £ £ 
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-5 T 2 (^$1*13) I^M©«V^*7K (T2tt«100msec 
) £T 2«fne#ffleD$§^*# : P (T 2fc**9 0. 1-0. 2msec)** 

0 0 H 2 f (off-resonancel&j&) t5o £ft£ot 

< £> £ S3 f$fc:#SJR$} (spatially non-selective) & -f ^ - V > ^te > 
* =7 4 ■zm.Wfi} (slice-selective) fe-f ^ > ^fis £ t^ift Kt# 
T£ So 

Mfcttti, ^Ufcf "G.B.Pike,MRM 25, 327-379, 1992" T'&mg 
;U (binomial pulse)^^KW#ii^^J t EpJJD U> r ^I^©MTM> 

&*4>0!lfc LTfcJu "M.Miyazaki.MRM 32, 52-59, 1994" 



jfcfcj: 9 »#®fc$fcA , rSife&©MT*&** 

McD3&teX**>{C#15*^ At777^ h (TOF) 7 
7 A £33V>T MT^;i/*©BJ2lDB§(HIi±aift 1 5 [mse 

10 £e>SC. W^7-f^fttj3 9 > 5MTa«tootl±," PS Melki 
and RV Mnlkern, Magnetization Transfer Effects in Multislice RARE 
Sequence" , Magn Reson Med 24, 189-195(1992)" , "AD Elster, 

O Radiology 1994; 190:541-551 ", " DA Finem, Radiology 1994; 

5 190:553-559" * Cft£>«D*8££ «fc S 10-16 

U] 15 ms 6 cOSfiOMT^^tffll^nt^So 

m 

11 mtt£3 5 So 0JirtR3#£< MT 

z<Dato. ±fr<Dx**>mm cairns) &&<%zt^?®%tp 

>B3P c 3££x.&^T-. ClCDa3Sni*liBCDftV>MT^;U 

25 o 
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10 Sit*. SS3©gi$fc-r*o 

m -Whist, ru'SBMT/i;V^«oniJ*ai^E3ti> 10 [msec] WFf 

H £>5 0 MISMT^;i^^©EPSn^fSJ{±. 6 [msec] UITT* 

O 20 •3t^l<t^o 

Li, 

It «fS3* 2 £9gft£3i£i£1-££«>£s ffigB* * * > ^Stt, h&S 
25 ?5o 

JKI±, i9aSMTvvi'^a)wa*»^offlio*l«*ffiflO»«t*«i: 
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;t;i/*©Ep;&nB#fig£. i5ffi*lft*F*i©«ftx K>olK«^s#g»9]iiD«f 
IB*K:tt:»irillDbft^*flEft:«<a:)febfel|j«fc , r# 

^St^t), Wl!3**^CWiDl^lSlO*i^MT-'t;w^ife93JnUTii«/e 

2X&fB3£>g0<;j£3ifig1-5£:«K MT/U^^v^?;^^?^ 
zoimumfflte, 10 [msec]ttms. 

isn bom masses 

+ - 

HI 3 fcfc, »tfc«Wt:&tf>ft:gB«Ufc«5£*asK:»*MT^^**1-^ 
;u * > - >r > x , 



m 4 ART* 4 BH\ MT^I/*0W;&nfc#3*K>©IKBfcJ&#0^ 

5 iis-r*!^ 

yi is 

mo z<D^mmizi?i?zm%m%j t-yyy (mrd ^mom^sn 

*&ih»it^»fc ft ffif;iT^*, 
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10 x, y, zn-f;i/3x-3 zC*»*Mt5M8«*i4fti 

Q 

6 ^^-r^o 

| *g;&&i§^3S4#£>x, y, z3^V3x^3zttfe$n5^U 

$ ^IT, ***f G 5 , ft*§^>3- K£ft«#««G E 

rasas 

RFn-r;i/7 C<D3*;V7lc|8J*Sft;fcjg«S§8 T#t>*£f§2S8 R 
b1tffix.Zo £0&fli$8 TStfSfiSS Rtt. »lt§>>-^>^5 
COWSPCO* fcTttftf igi^8Tlt (MR) SHc^t 

25 ^fcfi)©7- ^ rJE&l&CDR Fii^';U$ RF3-f;i/7iCftl&f 5. 

ctifcs-fli^MjnaiaiuT^^^^aoMR^-^ cwr*- 
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— ) FE (^-f-JU'ia- ) as, FSE (35MSE 
) FFE (S1FE) xJl. FASE (Sit Asymmetric SE) $U E 

AIT* o"C * ctV^o 



5 „ fqfftfrCD* -5 >r 7>&&-f fminimum TRj t &W&tl%%& 
'JHll$IHI<0JS^MT><;i>*P Bl h> #t&fc* 7x-X£i2-££ 

t £dOM£B#^?iJ^ftSc&^T^J!t££ftTV>5o H3£fc^ t£ 

***«(!OMT^XP lt tt, S i nc >W«©?fcJ& 

5ms e c*tffiCD«£J±«L-C*i^ffiU SH*»> fftSfi-T 3 «k "5 £ l£S&& ^ 
GD3£Sgic«=k 7 tf|f,nt 1 0 m s e c5fc«03«l (ffijxii 1 . 5msec 



t5^SI5^ a«ffl^5!IS lllt i:UT 2 *tc * >f * 

$S*#JSLfc«-&* 1 Oms e c JaT©ttfc»Mt1- £ C *C> «M*©BI 

ft*;: i:^iPt)tu5o 

Z.<Dtz&, &ftW~Zte, EpSDWB50*t^MT^t;v^ 1 0 m s e c 
£l±©0J»ll»lW*Jfti*L. ^flnWFIBJ©«V>MT>>t;i/;*fca: 1 0msec 

^^^7-^xP slr ii^iHif:s 2ms e c S£ ©BJAdI&BB 

*^*«t*^r. RFn^;u7, 3ilii§8T, >>-^>*5^ 
zr-f h 3> ^$4^«^^4^ - ^ > 5 ^ Xtf** h Sf J¥H 
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C©]fc&ft:#lr>T> SJi)Q&#IHcD*SV> (#Jxfcfl. 5msec 

s Stated® "shortening" < > diaizj:^ S 

EfezKi ©[HfiDT'O h >RI± CD ib^fi 55 & (chemical exchange)^ t>*/X 
fcfc 22 Hiilln (cross relaxation) A 5 iSil^n^o 

tf 15 msec). Rl 4 B fcH»jSflJlC^1"*Il<% ^BJJjOafc^fcSJ^T 
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-r£0<3tfr£*i£o HHtt, MRiti2#! (0J;U2gadoliniuin-DTPA) £ 

z (Ditto. *nMM<D£olz, mtoWfflZ%.<t&'&.l,E.^Pffmm<D®. 
pJrsg> r m i ninlum THj ii?a:n57 7^7|g3^0ill 
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E?g> minimum TR = 2 8 ms e c> TR=500mse cCD«^n * 
..f^*iSK:»*9Jai«?!H# 17msec ?--n;u**$ir) © 

% 1 7 &<DZ *fiUi5iaTR* 7 6 5 ms 

CDEpjjOB3fS = 3 . 5msec #4 *£tr) £U 

CDlfe^ttPJUfcf i!lS|[STR= 5 3 6mseci:, ^f^FSS 
tS£in-> X7^M= 1 7#£*£&T2>::£#T- #5. 

„ »»T 1 v;i/*-x?-r;*#» = 1 y «; yrft = 

500°, MT*7tv hJliSS(=- 1 5 0 0 H z N MT/1;«'W = 
sine ( 1 7T, 1 7T) £i&£UT> M T rtfrWWXSktt 10-1 
. 5 m s e c is^ £<b£ £«-5JR££*t ftibN PVAMf 

= rlx2 T'*S = 
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Z.tllC±Zb, SSifc&SCffiii-rS^-^V* :SE15-MTC50 
0 0 (MT^;^©^^S= 1 Omsec) Jcit-^Tx '4aftW£.ffl y £ 
+ Z i"->T>Z ; SE 1 5-MTC 7 5 0 (MTW^©^^S= 1 
. 5msec) Tttx MTR (MT ratio) ^S/NTJ^t45 

£1t, m&mtzm^TZi'-'r >Z ;SE15-MTC 5 0 0 0 i:S 
E15-MTC3000 (MT;^7©/^^fi= 6msec) fcfctfc 

N S/Nj&*ffi<fcfc). £<0Cfc*»£x MT^;u©;^fi=10m 
sec*»fl9«ll:a^t5ci:t, *3£0J3£*S >44 1" r EPSDB# 

^e|Ci5M T^;vx<0 3J;&Dl#ia<0fl5Ett, 1 0ms e c t# 
^Sft2 0^^*S17 Cit, CCDH^-eii. »5LNffflTR= 5 0 0 

dO^liftfrfcx a«©»«ll$ISI (TR=500msec§l£) £>i§£ 
„ MT^V7C^JVXS$ 1 0 ms e c £ T 5 <3 £ T% 
|t5/~^>^ :SE15-MTC500 0 *) *£&M 

J* = 1 0 ms e c*$a£&5c: £;-eBfc£3sf3££ft<5c: 
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— «B-eEI (1200Hz, -1200Hz) 

^b, p< — * Ufe £ *C0^ MT^X©7'Jy^ (M 

±3jEUfcH^y:PVA7 7'> h AfcOHT*T^TV>*i^ PVA77 
K#l3^3f3&5. 6 2 7, 4 6 8 Steffi*© 3 fcTC*** >&C31/fl L 

T»«*ff 3>>^§s«#*t#s*v3- c©«a#WK 

-e©M- K^x^jsttSB i (DmumoiiVbttm 

•C**©tn ^©PI^Iia|i±esst5o 

>©-$!£ut, hi o jc^-r^v* v— >*#^ff£fr&o 

$ti5, *v>-e> -^ji: it fe ufe 3 xom&m 
c©f^ mt p ml fc#&wfc«3^;&nB$R8s»©¥tfc#&*B£ 
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e c*fll©«iK:*S*i*ft'r^5o :©MT^V7 P Bt ©7'J ^7 

£ 1 9^12 6 ^TldtS^SftSo SJSiSCihKs SN*tttf*G>3l 
5 S6^T. 3 2/iT{±?ti?n, 90S. 5 0 0iift5. 

mt p mt t&fiLTwnnznzz? j *2>ia«#HB»G 5 

®R mt <D®m&MlRT 0J* ft"Cl* 

J c©«kdci$toi#ra#4g<i63££ftfc mt^;v* p ml <&0jjn#«fc* 
5 15 &&^>zi-Yjj®, arrow u# a* ft* 

% ntzztfj ^— wux P s ! r #EPiiQ£ft3o 

if: 5 

g 2o mffi&mxisX §fca&*ARtt, j£&MR lma £A^T*o<fcT&i£JS 

^;i/*?'J S i m *TM£ft50T&^x:2-M^£$g3=.t" £ SURffi 

Tt-ejcajgsftri^o-es mnmmR i.,i:»^t*<i:t4x3- 
untie m^isSR ■ iaa frbnntzR&£*mmmmmR m t %asu 
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J&^KELfcJ^C, ±3$Ufc£Jfe0»liw£ft&> Hi-iiJQKfSSOSSv^MT 

£ 2 >©MR««£fr 5 Cfc"C, * ? J *#&£$:3fe 

h£±W\ MRIl»<0&fflgg£ft h£*5Cfc#"CS*o MT 
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■»CMT^;WX©^apKIBItt^ 10 [msec] WTT*4Cift» 
S9S2MTM;i/X©9liD^PJJtt> 6 [m s e c ] £lTi!£> £ d 
S^MT^;^^ f£*CDBiliDRIHItf Jlv>MT^;v^ tTPJ^cD^t 



1 8 - 



1513 M T ^ ;v * if E*fc#^© WSD 1**1 * Wffittft & J* * 

— -s x * * > * ff a * * * > ^® £ fciix. . 

mRMT rt)iz<Dmmmm&. 10 [msec] JiTt*$ci:*ft 

ft t u fe m& &m -r * - 9 > ? m a. 

i i. h&h i o ^.Bm^mf^nm-f *-v>ymmfc#^Ts 

So 



1 9 - 



1 2. M&mi OfciB*©«ft#W'f *-S?v^Sti:33M-c> 
mid* mB8k&&®&3&KZ**>tZ*m-Z&Z 
ZtZttdHt lsfcM%mm *-iS>?$iW 0 

1.3. mmn i z&mnvm&Ptm-i *-v>7mmx:&^T. 

1 6. K*]H 1 5EiOia»*^-i ? >^8C*^t. 



Sf!iIR:ljRt5fcii)Ofa*fIi'^^*2»MT^U t#£9J#Q 

1 9. 11*4(1 4fcB«eD«ft#i»-f *-^>^atSC*V>T* 
|$IHMT^;u^coSJJO«fBS|fci:s 10 [msec] ttTt*5Ci:t« 



■&uu m t^;v^ *En^n ufe^icx^-f mi, mm Is, 

*cDEpiQBf fSfcm < s&;££ft5o dCD03JDB#r4l«i> «s?aitcH:10 Cms 
ec] WTO**"?**. MT^;v^©»ii«(W:. flMe£E!*g&/3r5fl!t 



